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Related to a method for treating lithium manganese oxide spinel 
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0.9 < x < 1.2, 0 < d < 0.4, k&Tfctt 

3. 1 #t£## ( b ) t4U-*4fc****.£ 
200 - 700TC^S^.T^^. 

4. ;M**# 3 tt**, * t£#* ( b ) t*»**e#& 1 20 ^ 

5. 1 *t*ta^*««jpWfc4fe*^W#* ( a ) 

>^&t&&*4h $ 

it, ^st^f^^^itat^^t 
7. 1 £t/*Nt#£>fcit& *k 

9. 1 *L 

10. l #ttf*tt*A*iM ******* # 



14. *L«*#-12«S**, *t^t|,ft#^Uftft. 

15. *Lfl**.14 45**, *t4t**fc**ft«r. 

16. *L«**- 1 #3t&, *t*#~***tf 

17. #£*M*jMO$«£^#££fc&, £t&£^( Li 

18. -^#t«***A*****. Li z Mn 2 0 4 + d . * 
t 0.9 < x < 1.2 , 0 < d < 0.4 , &&T 

19. i8#*&, *t*-swt*A*fc**-*****tat4t* 

AAA. 

20. *uH*#18«*;$r*, #t£#& ( b ) t^M 
£ 200 - 700 V tf) HM. 



*t «ft«L$Mfc # 'k A Z 55T * 

7 fit-*. A-4r£A*A4MH4 
( Li x Mn 2 0 4 ) ^-^^r*L#.«&**t. 
Li,Mn 2 0 4 &A;64fr;M.*4£S,i#&i& 800 - 900 X^^^tM-^ 
MjN&tett4M^»^# ( D.G.Wickham & W.J.Croft, 

C4fr«4fc#*4t , Bfr, Vol.7,p.351(1958) ) . ^^->h^* 
( US5135732 ) t, ft«&J|l4fc#^4L^#Att**JR- 
*if#tiLA. AA«MUMfr&A***ifr. *i5-^**t. *a 

( U.K.^M'Jt*GB2276155 ) . £ J8-M-&A*** tf, 

iHt**4t*« & A * t «.* Ji 

is^sfeA*/****/**^^****^*, 

Sl**t*.«4S^T4»#***ta*MHLft#*.A*» 
*A**t*4**. 93114490.1 t^T-# 

*£A£4MM»ft4Mb4MMi. *2Ut.*3t £ US5449577 
t-aH T -#iiit&-MPW*» NH 3 v H 2 if» CO tfl&fo&Kfc%L&%l t 
*»**^A^*.*ta«ttt|L^**A**4^*. 4tflit*^**t*4 

^^A*iL^*Tft^lfe^A>6. 

tffcflfcA^Tiatf***'***. «*»iHt#4rJ:*#.4rwji* 



A*#4Mt£-F4fc# Li x Mn 2 0 4 ♦ d ( 0.9 < x < 1.2 , 0 < d < 
0.4 ) . (&3t0rM "&A,S" V AG l-HHM^K, 

&&200 ~ 500r*ST*IL^**-*.4fc*^*t'lt**'it 4 L*ir:*t 
1 $f 20 2 2] IS >M*8t. ( SL^~4Ufc*Lfc 

A**-*!*** 7&&&A* t **4fc*4Nf-** T & A££fl -f # 

4M^*t*&A;S,M^*J&*, 1 fc*'. *«-?-** + tftt«j-|S*U£ 

it*aA#* 200 ~ 700 r# jL*4rJLtttf*M£*&^frtA* 1 ~ 20 

200 - 700 *:#&&T#MlA;S*'& 1 ~ 20^'h«j-iMt4f^. 

;Ml*tt*-*tfjUMMlte*&A;6*Mi.. tt&-f-$*Mt## 5 

fc&A;S*ML*M.iMfrtt*». **ttfc*.#&S.A. 

4*##tt&&fe4ttMttt£ A* &££Si£.# 200 ~ 
700^,^^200 ~ 500t?tf— JUfc**:*t#l ~ 20 2- 



15 >NMtf. &%-Q!k&.Jk9l&&+4:fc7fi(%0.1l¥i4LfrftM.&3£-? 
MLA/6£#£^fc&t#'&ft. Afr&iJL, £#iM-H4fc**t«fi&£, 
fUfc&fcltttfcA^-ilJt*,**, fl*^**fc*t##JMaJ*, -5 
**h«it#& A LiOH #S#££^t;Hfc#&A;Sjtefc, it 

) , #Aft&T ( ^«JFit^t #3M:4g£ ) . 

&4fc$f ( KOH )A#iJUfc#i ( NaOH ) 4L#£tf]#j&^4frft#i£4r 
iMi.#L4fc& ( LiOH )-&&*t«&A;G, #^i^ST^- Jl4t**l 

i±#£A^##JiM.£^200 - 700 X:#&£Ti&#. £*LiOH>&gt 
#&A>S£&aT, 200 ~ 45Q , CX&±\+Sk4tMJkZL4t'*? 

< Li * )rMtt&A£f ti**&**tiiH*, 4l.fij$&Tte 
£*tt$l£Li 1+x Mii 2 04#l. *»jMt*»T**J&ft«jUL^#jP 
C0 2 tfltfr, LiOH^^^A^4L«Jijt4b«A«^Li 2 C0 3 ^ 
tt#^£t&# Li 1+x Mn 2 0 4 ^. &^§£i§&A;S&# 
££i,M.4fr, *»**,H,4fc«4L*h«i.|Hfc#, &&NaOH4KON*t 

«, j&*t*#j*T#£a;fc#&#2oo - 70ox:#£*it&#, 

(**-L Na + £ K 'j(fi^iiir*J|UiSlit^lt 
B*&«?II*J8 NaOH* KOH A«&A*iW*«*&. 
A£&/fl NaOH 4 KOH t&*fJ&*t«tf, ££A*£ 

A;e£#**fc*-f**t«**Mfe) . 

AJM #l*»S.&4fc& ( LiOH ) *» 

NaOH A KOH *t«, 200 - 700 n t ( C0 2 ) 

«4t**»tti 4 Lt*ta«*A^itatT^A^«#**lfe3(*'*A* 

*a«^*.*^fta^^A*fi&lt4fi.ft'(fc*ii6 LiOH, NaOH, 



KOH, RbOH. CsOH^-SS.^a^lb^^i^E^ft.^,^ 
Mg(OH) 2 , Ca(OH) 2 > Sr(OH) 2 . Ba(OH) 2 £.£it$L<k% , 

itft.&M.B.&itthtfiWTZ. Co(OH) 2 » Ni(OH) 2 il Zn(OH) 2 . 

t&fe$L'JL&£¥l 0.1 - 2 %ti, - 1.5* 

co 2 4#ff tenuis &*Jlt2t#J&*ts. 

A^«*tJi. ( IHb , iVb v 
Vb, VIb, Vllbv VIII , lb lib ) #^#t£$£>8>& 

200 - 700 T3,ft&200 - 
400 V, 300 r^^^4t^^ ( #iM,£*t#.*MMa§A. 

*.**«.) *it«jMt*4*.A^**t^ l f] 20 ( J§Lf 

*<MttU**iM«u &. #, JMMflti**jfc; tt. «\ # 

4JL tt. Aft. £ft&ttjfc£ii3fc£-&#Sf 

*»8t&#, , eT*'f***.A* , | , ^r****it*«., &&,S#J£ 



T£60 tJ^iftt^T*****.. 5-**, &feJS**Jli.4Ub 
fcflfiMLA*, 200 ~ 400 T2«*^|Mi**#£*lt*'* 

j&JBJi&MftljfjM, ft— *,4fc*At*Bt, T*JtJt*A*» 
&J.#lfc&,f 8 ,&>M:fc4£&T# 60 T3j£#4H*T#*Ti£&:i:^ 

it. 

#t#f^tt&&;6££3L£#*200 - 700 tc, 
#& 200 - 400 TJ«*-|Ufc* ( #£Jfc£*f*fc*Ms jU,#*.*U 

afcfciNfcT^TifcflJMM**. (* 60 x: ) , ft^^^AjS****, 

+ ) £fc&£fei±#t^i&##$I£&, ( Li + ) 

•SA^AJUMfr, *» Sn0 2 > SnO , Si0 2 & SiO $ & ( 

( EC ) , ( PC ) *4T<Wt-f » 



( DMC ) ttf^lt **LiPF 6 . 

*-f%&j£$m*>MS- 100&*. 4H**&A;6#vMfct#* 

£1Sfc#200 ~ 700TC^aT^'lt^^#-,^^IL^il*^|L4fc^fr 
t# 2 *J 15 >M*Bt£*t&. £&&A;S&T<3l-£Ttf &i±#&A>G& 
JllJL-F-f AJt##tt*ifcJt-Ff t.-S-&^S&^200 - 700 € HA 
*4T-4Ufc**l**fc** ^-ftifc^A. ( *t«&A>S&xjUiT>ai£ 
ii£&*U*s -k"g.Jl&Z} 200 ~ 700 t:«il***— lut****** 

- -Ht & * N" , &4£ft4fc# & A >& T # 
£M£&*.4fc4fr*S£&, S,&4fc4&, >g.&4fc#i 

( NaOH ) , ( KOH ( LiOH ) t^Mf**. 

♦^A^^a^AILft^^tTia^ifcAf.^*****- 

rtJufe^^^ajt*^ 2oo - 700 t:#:=.jMfc* ( co 2 ) 
^#&3£iJMMfr&lt#&A;6, £&A*;M-fc.#A**MrA. 

|iJi«Ta«4t>*AAjk*>&.*##AA***«^A^*^--^ 

£**UiiHT^*M*£*&*fc£*>&. # 
SA^ji 200 - 700 TJ, 200 t; - 400 #^fUfc£.( 



#4fc # Li 1 . 05 Mn 2 O 4 .2 & A Z 

4£"t ( 10.2 #&4fc& ( AI2O3 ) ft- #S&## 300 ~ 

+&A*4ur-f&*Afct sn 15 ^'MH-. £#&A;c 

J* Li,.o5Mn 2 04. 2 60 & A>S#& -Li&^iUM ft, 
1 + tt*H*#T*t«. iMtatt&A* ( #«& 1A ) 

Bt/Jt ) &i&it#&A;6##/8-f#*.*. (~&) &4k 

jMS.£#j&. ^-iH-filT, fc&#jE.#bl#&A,6 ( 60«%) , 
& ( 35 ) Teflon (wfi,^) ( 5 ) 

167 *&&«tta^4M^ JE*****. #>Ha** 
fc&# $#b?_^r&&, fe#>f;&£^##*l£*£'S& ( EC ) 
~¥ & ( DMC ) ftfl 1#* LiPFfi ( 7C#t.3h£l£) . 
&#4E*»fe&i£<fT^Sf; ( ) i»> *t*%*«£ 4.3 3.0 



&K*t&it¥t9i&Zii l l)b$-tliil £tt&#j'£&£ (#&1A ) . (4 

M 

( 5<Mfe3:tt^$fe) 



1A >3l#N 2 tf*tJ£ 108 

IB N 2 @600 *ti£ 5 8t 117 

1C N 2 @650 V *ti£ 5 4*'btf 118 

ID N 2 @650 C *tS 10 Bt 118 

IE N 2 @650 *t J£ 24 Bt 110 



#4fc#&A# Lii.osMn 2 0 4 . 2 #&A;S^&Af-^#,!t.## 50 

#i*&A>6*M^t3L^*#48*&t. #*#A£&i&4£t 
( 10.2 Jk&) 6^4t4fc45 ( A1 2 0 3 ) ft. 200 ~ 700 "C#}f 

1 £i£f t&A*Wt*-*.te**afct 2fJ 15** 

Bt. £#&A;6^f tJM4L*#**M»*i 

6M^**-|lft4fttft*^A^IHfcT4t^^|(|-. 

3****1 B 4fc# 4* Lii.o 5 Mn 2 04. 2 tt£A*#*J«-fcifc;3rAiMl~ 
JMMtM£4L2 t#*fl&#T*tg. ^iS^^A^ (#&2A ) 
*]£&2 t#-f*t&. &gittf^iMtg&#&A;S#,&#lfc£(£-& 
A*ii#£A>6##Mlt*** t*«l3t*. 41 

2 A 
*it*L*.*A. £-##i>LT, &A>6 ( 60 **% ) , 

£ ( 35 **% ) *» TeHon (wfL6#) ( 5 **% ) **»^4&*J A. 



8 



#iM 167 ftJLfrtt ft. $+48.*, 

fc&#$#bf_^>M£, *JMA4Mp4M****t*a ( EC ) 

f 8? ( DMC ) + tf LiPF 6 ( . tf^flffl* 

( ) * t«*** 4.3 3.0 * 

fSJ ?X 0.5 ^ -£/cm 2 % 

iUfcHt4MM(tt4Ufc£&& ( EC ) f 0 ( DMC ) 

LiPF 6 #fc###4MM° It***.**.*/*** 
SMLfl£60 TCjfc#-$. ) % * Jitf s£iM $Ufc**t 

A* tf, t£ 60 T3 19 

jfcjg CQ 2 gj^Sj^ &6Q-C-MJS: 

(5 ajMEft-f^flt) 
2A itCOjftiS 109.5 19% 

2B CO 2 @400TC*hai5>h'h8t 117.5 
2C CO 2 @500 TC*t3 15^'Mtf 115 
2D CO 2 @600 € *ti£ 2 119 
2E CO 2 @600 TC^hS 15<t>'Mt 115 7.7% 

gjfcfrl 3 



#&A^#-*##&£f &&#Ttf M/ffc& ( LiOH )**t 

A*^**t£llifc*tt#fcrti*l# 0.09 . JUL* 
*t***. £&A**IU:#jTattft4lte*}fr,&. ##&A*«& 

#Ajl^^ 4 ( 10.2 Jfc*) ftfUbfe ( ai 2 o 3 ) ft. #SJt* 
200 - 600 TC#JtAT**-«.^ilSt*f #if«&5litN-4^A** 

ft. ~4Ufc*#2fc&;$# i ** 

**l*t 2 J* 15**1*. #t«*j|LBj-, *#*.*;e**tJM*.*# 

**»*iB«t+J**A***.A^**.at#4 370 ctiMUMHtftf 20 
**tfJMM.4fc*iMt£A;6**. *#***J^;M— *.4MUt 
4M.*liL#;t£aJU$# 200 - 450 TC^^t^^^t* 1 ^^ 20 
**tf#*lM-#Atr£&A*tti**. (#& 4A 

-4U ) jt*JBiMt««*&A**M5HH*, «T**&*A>s**J&JisMa 

(#A3B - 4 3 ) *&«*A&iM*.JUfc*Sl-tSfc;3r 
MtftA^Jiifcfe*** ( 50**.) «A& 
4Mb*Mtft&A«4Mt., *#«.ll'fb*^*^3tA^*300 T:«4^H. 

4fc**t#.t*»* 15 (#A 3C ) 

k&K&.fX±.2L7r tiAi.4to***<*£A;ff, # 

#&4Ut&&*#&A;6&400 tJ#— JU&*4.frf *ft is***. 

^*4(«*^ 50&*ifftt*jp-¥-j$ft) 
*A^##*#Jt***t«l)t**.**l»'bifc*ilJtJ|lJ8JiJtl!f*^ 
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**% ) » * ( 351:*% ) Teflon ( ( 5**% ) tfjfc 

167 *AAfltt»^###jMJL# 
*f. ****»**********, *********** 
( EC )*»**- f & ( DMC )fc#t** 1#* LiPF 6 ( **.-**&). 
tf#*tffl**44^»**.**r4l!F (**/#*) *t**Jfc* 
4.3**3.0 &^®M0.S%4t/cm 2 iti<b7!L%J$LffiX. *>&3*h£ ( 
«-*.**** *&ft|Hfc**it*§^*^ (#A3B*3C ) 
itTa**fr-|Wfc*lt*«i.«.fli**Jt^*A* (#A3A ) 

**^-tat^r*fls. 3^#, — n-fc**t*it«EiHfc* 

&*ft*£A;S (#&3B*3C ) *&£ 60 f£ 

) &i£ T ***#f ^-11****4* i,JH.«i****4 & A >S 

(#A3A ) 

*#**^#-*,4fc**haJt«*.4l^*|t^A^ (#A 3B * 
3C ) *i.&te&i&&#&A>S (#& 3A ) /8-fJS}#£^!tt 
Jii£#££*&t#*#S&A,6 (#&4A -^.4 ) #iitff#&#2! 

&4A ) ft#*t&it#&A>S) . 4L*£;M*4#lUM-ft#,9J: & 
&&4UE>&#:#&&,S (#&3A ) #*&##jete&i±7;M:S# 
&A;S (#A4A ) <S**rt*AlMfcT**fc**JU** 
A* (#A3A ) J§ A* (#&4A ) 

A/8^.|L4fc**t*it«S&|t*^*^5tia^ (#A 3B*3C > 
& J? A >6 (#&4A ) #*&;fe&£*rj£<tM*&A>S>b 

(£#&3A. 3B. 3C*4A#£#;ffc£.£.h 
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4-3 

LiOH&&#£,[j, £ 8 V5£j:, fc»V6£:i« *8t/& 

£(%)(£ 60 (50 jfcfljSEft^ 



&(5 <fcfliiSE rg:#2^ 



3A 



100 
115.5 
116.0 



20% 
14% 
15% 



0.12 



0.13 



0.15 



&#C0 2 *ti£(£ 

3B £300TC#CO 2 t 

15 ^'Mtf 
3C £400t:#CO 2 t 
15 ^M-8t 

1 £ 3A . 3B 3C ( LiOH ) fe$L. 

3A LiOH 200 ~ 450 t**&. #&3B*»3C 

**-&J8-4Mfc* ( co 2 ) 4«T*«Wfta. 

a. (5 <fc«fftt-f- TC{E#2ff4^ 

3ft) J&) ft) 

4A &4T*bX 100 40% 0.13 

50 #&A;6#*#&£tf*£#T£ft|l<ifctt 

( NaOH ) ftsfc-ftJUb* ( KOH ) **t«Mf . £.&ft;6#-jMtM. 
4fc#&fc>fe*>. £*ifct&A*^a4Mt###fc*«# 0.09 . 
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*##^&t>#£#Aj:&# 4*t ( 10.2£*.)**JUt45 ( A1 2 0 3 ) 
f t.#*A#&* 200 - 450 TC^f &T#— HflS-*ilit*f 

# 200 - 700 V ) . -|Ufc***SUt*# 1 4«ffl$^A 
***-f fc-JUfc**,** 15 20**tf. ( &A;^»-|l4fc*# 
*k#U ^ 20 ) . £#&A,S^f t#-dl 

^1fr#&*#J!|£a#«)l#«MMfc. #/BNaOHft8U ##C0 2 *t 
«**&A<S###A5B (45), #J8KOH*bS. -MC0 2 *fcStf 
£A^#*#A5C. 

( 5A -&5 ) ^*14-A#*^±^^I^4fc#ia^ 

&A-£#,£5A - 5C*$4tft*#^*»***l3^rit*iA^#jt.i5. 
%*.t£4ftt.-M.5#lfe NaOH&KOHj&#t#&A,Si* LiOH>£$t 
«&A*£flMt£ 60 C«i4|^^Ti€«-***.*ift#t*-#**i 
if, A^M^Aft^TAK, #JLJjLiOHJMt#&A;6ftfc&*mi* 
ftT**(<5«). 

^5 

&ft£A^ fcA*£l-, ^i^^^l-a jfe-fr- 

jjjv £(%)(£ 60 'Mff/&(50& 









Ml 


jfc) 


5A 


LiOH 


127.3 


12.3 


0.1 


5B 


NaOH 


123 


11.8 


0.12 


5C 


KOH 


122 


10.2 


0.13 



, 4^4fc#^hiS^,^^^ a a B ^^a>1^^ 200 - 450 1C^JSI 
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£*fcH5 

#*A^«-*.#A*t**-frT*«.|LA* ( NaOH ) 
&<ffc4f ( KOH ) **t«#A.*#, ft************. 
**t«*.A^4«.*.ft#«#**«* 0.09. 

200 ~ 450X]^f ST^^^t^^^20>h'hJH-.^NaOH 

(££3.t> &&A;s##&6B (4L6), tfKOH&Sii 

*t*b#& ( 6a^6 t) H^&ton&^&tt 

a^«.4Hfcft^.#4#A^iRA.#5* 200 - 450 t:#£^t*ts^ 

20>M*Bfr. ( St^aA*J?*A*#*>i"T a* 200 - 700^) . 

&A^#A6A - 6Cti&ft&&&&&%&*i3%3l#}M&jL£. 
tifctlt^. *fcfc*#*]-F4.6. Mj*. 6 NaOH£ 
KOH *Jttt£A;SH:$*t>&tt LiOH fe$i¥l9i&Z4!r%3L%ti$- 

A JL, NaOH & KOH &Jtti&A>£-5 LiOH &#fctf & A >S 4a 

^A, *? so *&J?«-F*t«&A 

#A ^.A^g-i-, ^A>6»l-« 









£1 




6A 


LiOH 


116 


14 


0.1 


6B 


NaOH 


121 


11 


0.13 


6C 


KOH 


124 


9 


0.13 



»ATtt$^ t 20 

Liij>sMn204jtt&A*^*A*$<fcA# 50 

0.09. M****-***-. £&A^S 

&A*4MUfcJL-F*4H«-f-*t. #*#aX##4£* ( 10.2>£*) 
«4Mfc4S ( Al 2 0 3 ) ft. 200 - 450 -Ctfj&t JJLT#-#L 

*4L^#-itit* f # £ *£ ii.it tfJi &A*«*MMk. ( - 

|L4b^fr^Sit.S^*.A^*^*)lk"i-.- i fi5i5&200 - 700 1:). -|L 
t 15 fj 20 ^>bH. ( & B 1,,5 J§&~fL4fc-&&&^ 1 M 20 
it4|-*ll4t.#**fflC02ftat^#ft#*ha*^A-6#*#*7B(4L 

7 ) , co2**tt*fcfc**#&A*###«7c. 
B^j*^A^^A>s^*t**-#Tft**i.ll4fcl!t*«.t*««. 
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jb&jMft (%) (£60^*. ( % ) ( 60 TC^t% 

jig 1 4L&#-fi^£) 
5A LiOH 10.7 12.9 

5B 18.8 0.0 

5C St&& 12.5 13.5 

# LiOH *fci*A&A;6/**4fr**t#*# 
«mt*W^ Co Li til#fc)bWfrS>}% 0.95 
0.92. >^&&t&£iii#-. ££&;s#*Ul*!T& 

itJL-f^4H!-t*-t. #£#AjL£# 4 &t ( 10.2 
( A1 2 0 3 ) tt- 200 - 450 T]#^f j£Ttf-&4fc^l* 

Kfcfb&$L%H ; )l&z&&-%:&^M* 200 ~ 700 x: ). 

20 ( &A;e J§*~|Ufc***# 1 fj 20 ^'Mtf^Mffltf ) . 

>Gi&-#£3r 200 x:f«j 450 x:^a^T-S-*ha 20 >M*8t. -f &£^t> 
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&^«J&, #&A;6aMMa£S. #8fh&#*» LiOH *t«, #fl C0 2 

( 8A*>8B£&8 ) *»T*i*. #A8A^^|^# 

#Tft**«.H****t. flM.4fc4WMt£*;S**, 

*-i.4MtfcJiifc£-4*T*t*. #& 8B iM£&**l 7 t*t#& 7B 
* + &A;C*MUbfl**4**ifc*t*, *fl-|L4Mt 

4.8 

^i.j.4fc# (%)(£ 6QTC£feJE: (%)(£60 TC&fejE 









#1$3J&) 


8A 


LiOH 


10.7 


12.9 


8B 




18.8 


0.0 


8C 


-t LiOH 


7.0 


7.1 
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